that my laboratory did receive soy clearly labeled as GM and non-GM soy. Quantitative analysis of RR soy using the 'CP4-LEC-RT-PCR' construct confirmed the presence of this transgene in 100% of the GM soy flour. In the traditional, non-GM soy flour, only traces (0.08 ± 0.04%) of the same construct were present. In fact, we checked all kinds of soy. The analysis of GM soy and non-GM soy was performed by 'blinded' operators (see Fig. 1 ).
Chassy et al. also note, "Ermakova states that males were not exposed to soy; however, they were placed into cages with females to which soy was provided every day. Consumption of soy by males would have also reduced the ration of soy available to the females." The last supposition is incorrect. Although males did receive soy during mating-potentially competing for soy rations with femalesduring this period, the experimental diets of the females were also supplemented with extra soy to correct for any consumption by males. We also performed further investigations where both females and males received soy before and during mating. They state, "after 3 days, the males were moved to the cage of another female where they remained for three additional days." Again this is incorrect. Males were moved to their own cages after 3 days of mating; they were not moved to the cage of another female because we were going to use pups from different parents to obtain the next generation.
Later on the same page, Chassy et al. write, "Ermakova states that in five trials a total of 100 animals have been studied, which translates to an average of 20 animals per study and ~5 for each experimental group." Chassy et al. also go on to criticize my study for having too few animals and cite as correct a study by Brake and Evenson 2 . I was very surprised by these remarks, because they are wrong. We studied 100 adult animals and 396 pups. To obtain the first generation in the main series of experiments, we used 9 females and 6 males (3 females crossed with 2 males in turn) in the control, GM-soy-fed and traditional-soy-fed groups. To clarify matters, I would like to add Table 1 , which is similar, but not the same as Table 2 originally supplied by me and printed in the September Feature. In some cases, females didn't give birth; however, the reason for this can be clarified only after investigation of many more females and males. In addition a large number of pups (up to 89) were studied in each of these groups ( Table 1) . To obtain the second generation, we mated 12 females and 12 males (3 females crossed with 3 males in turn). The research of Brake and Evenson differs from my work in that they used fewer animals for breeding and investigation in their feeding study. In addition, for each diet (transgenic or conventional soybean) in their multigenerational mouse study, they used the following breeding scheme: two females a By end of the third week of lactation.
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and two males were used to obtain the first generation; six females and three males were then used for each subsequent generation. Also Brake and Evenson studied many fewer pups in each group than we did in our experiments.
In discussing the number of animals studied and the pooling of results, Chassy et al. are also concerned that "... it is not standard practice to pool data from" different studies. Again, I disagree. In human studies, it is now, in fact, regarded as good practice to pool randomized, controlled, clinical studies across trials to get a better picture of the effect of the treatment on health and disease. My design merely substitutes rats for humans.
At the bottom of p. 982, Chassy et al. remark that "it is also not stated whether the litters were balanced with regard to number of pups and gender." The birth rate was similar in all groups: on average 10-11 pups per female (no significant difference). There were also no significant differences in body weights of males and females in all groups 2 weeks after birth. The data are as follows in the two series: in the control group (males, 30.2 ± 1.6; females, 30.7 ± 1.2); in the group receiving traditional soy (males, 27.0 ± 0.9; females, 26.3 ± 1.3); in the group receiving GM soy (males, 26.8 ± 2.0; females, 25.8 ± 1.6); and in the group receiving protein isolate GM soy (males, 27.1 ± 0.8; females, 26.3 ± 1.0). Similar data were obtained in other experiments.
When discussing my experimental design for the study, Chassy et al. comment that the 2-week timing for weight measurement of the animals makes "comparison with literature values difficult." Specifically, they say, "Parental animals should be weighed on the first day of dosing and each week after. Parental females should be weighed at a minimum on gestation days 0, 7, 14 and 21 and during lactation on the same days as the weighing of the pups. Pups should be weighed individually at birth, or soon thereafter, and on days 4, 7, 14 and 21 of lactation. Ermakova reports the weight of pups at 2 weeks of age." To clarify matters, the experimental design was as follows: we weighed males and females before mating, and then weighed males every week. We didn't weigh pregnant females because they had different numbers of embryos, which would have influenced their weights. We didn't want to touch pups and disturb their mothers and therefore didn't weigh pups during the first 2 weeks; females could have discarded pups if they were handled. Therefore, all pups were weighed 2 weeks after birth and most of them again 1 and 2 months after the birth.
My response to the remark that "no information is provided about external variables that can affect behavior, such as sound level, temperature, humidity, lighting, odors, time of day and environmental distractions" is that I could have provided this information if I had been asked: the cages of GM-fed and non-GM-fed animals were kept in the same room, so variables such as sound level, temperature, humidity, lighting, odors, time of day and environmental distractions would have been exactly the same between cages. Thus, the differences in health between the GM-fed and non-GM-fed groups observed in my study could not be attributable to external variables.
On p. 983, Chassy et al. comment "no actual data from behavioral studies are presented." The main focus of my research was to study the physiological state of rats, and then the effect of GM soy on their behavior. I believe that high mortality of pups, the small weights of some surviving pups and the absence of a second generation were the most important and disturbing results of my work. I feel that the data of my behavioral experiments, which I describe briefly below, could be the subject of a separate paper. There were very slight differences between groups in the open field (a standardized environmental arrangement for studying emotionality, spontaneous exploratory activity and locomotor activity). Even so, anxiety in the 'light-dark' test was higher in females, males and offspring receiving GM soy than in rats from other groups. Observed differences in behavior between the sexes of adult animals and also pups were found in this test. Males from groups fed GM soy had low horizontal and vertical activity, a small number of transitions and spent more time in the dark box than males from other groups. The same was true for the male pups. In contrast, females from groups fed GM soy and female pups from GM-soy groups were more active and restless, spent more time at the lit box and had more transitions than females from other groups. It was quite interesting that the pups displayed the same gender-related behavioral differences as adult animals. It is possible that the sex effect could be connected with the higher level of phytoestrogens in GM soy than conventional soy, according to the literature 3, 4 . This suggestion is being verified by another research group. Preliminary studies in my laboratory to investigate the learning and memory of pups using a modified 'three-panel runway apparatus' indicate an impairment of learning in some tasks of pups from groups fed GM soy.
In discussing my results, Chassy et al. state "Previous reports in the literature have shown no effects of [Roundup Ready] RR soy on birth weights or pup mortality; they have also not shown any effects of RR soy on the testis or in the livers of male rats fed RR soy" 2, 5, 6 . Later, they concluded that the likely "explanation for the observed health effects [of GM soy] is poor experimental design and conduct as demonstrated by the exceptionally high mortality observed in the controls." It is necessary to emphasize that studies by these previous investigators had a different aim from my studies and thus they are not comparable. The mortality of pups depends on the feeding protocol and these previous investigators used a different protocol. Chassy Figure 1 The 'blind' analysis of GM-soy and non-GM-soy samples using PCR. Lanes 1 and 2, GMsoy (flour); lanes 3 and 4, traditional soy flour; lanes 5 and 6, GM soy protein flour; lanes 7 and 8, traditional soy seeds; lanes 9 and 10, GM soy seeds after temperature treatment (t°); lanes 11 and 12, GM soy seeds; K + , positive control; K -, negative control. [7] [8] [9] .
One of the common criticisms of toxicology studies attempting to assess the influence of GM products on animals is that investigations are performed under unnatural, laboratory conditions. My team tried to avoid this mistake by keeping as close to natural conditions as we could. It is known that in nature the pups have a mortality rate of ~10%. The mortality in our investigations was 8% in the control group (6 pups died out of 72 pups) and 10% in the group fed traditional soy, which is normal for animals in nature. As to their comment that I neglected to report pup mortality at days 0, 1 and 21 and failed to note "the timing and causes of death," I refer Chassy et al. to my published paper 10 , which provides the times of pup deaths. We don't yet know the causes of pup death. To accomplish that it will be necessary to perform further biochemical, morphological and genetic studies.
In relation to my mating results, Chassy et al. draw the readers' attention to the Brake and Evanson 2 study, which "found no reproductive effects in mice in a multigenerational feeding study with RR soy." But this is an invalid comparison. In the experiments of Brake and Evenson 2 "pregnant mice were fed a transgenic soybean or a non-transgenic (conventional) diet through gestation and lactation.... Multigenerational studies were conducted in the same manner." Thus, the feeding regime for GM soy was completely different from the one used in my experiments, in which rats were offered a GM-soy diet 2 weeks before mating. In the Brake and Evenson experiments, EPSPS gene sequences could influence only embryonic cells in the womb; they could not affect sexual cells and/or organs before and during mating. In contrast, in my experiments, EPSPS gene sequences in GM soy would have had the chance to affect reproductive structures. Thus, my interpretation of these results is that the EPSPS gene sequences ingested by these animals can penetrate and affect rat sexual cells and/or organs 11 .
I would also like to point out that Chassy et al. misquote me as describing the study by the UK's Advisory Committee of Novel Foods and Process as "funny." To the contrary, I actually said this was the most serious critique of my work.
At the top of p. 985, Chassy et al. also make the assumption that in Table 5 of the original Feature, the average litter size is six pups and note that the "Wistar rat has a typical litter size of approximately 12." Again Chassy et al. have misinterpreted my experiments. The litter size was eight pups, not six. This is because 25% of the females from the group receiving GM soy didn't give birth, which was clearly indicated in my response to the question "How were behavior and fertility affected?" I wrote, "The number of pups per female was fewer than in the other groups (8 pups per female instead of 10-11 pups per female) and 25% of females didn't deliver pups at all. These results indicate that GM soy had a deleterious effect on the reproductive function especially of F 1 males, but also female rats." Many of the above errors could have been clarified-had I been afforded the opportunity to respond. But the publication process for this article gave me no option to do so. I was not given the comments from Chassy et al. to read and respond to before publication. This meant that they spent much of their time raising questions about my work that could have been answered in a full paper. In my view, many of the inaccuracies and criticisms could have been avoided if Chassy et al. had been able to review a full scientific paper from me, rather than my responses to a limited set of questions. The scientific paper would have contained much more information.
I also have several serious concerns about other parts of the editorial process.
First, in e-mail exchanges between us, you refused to publish the whole text of my paper and moreover, when I submitted a paper containing new unpublished data to the journal, it was refused on the grounds that such a paper would be better published elsewhere. Yet, at the same time, Nature Biotechnology found it quite acceptable to assemble and publish a Feature which consisted of a brutal attack on my results.
Second, the galley proof, sent to me by the journal as a 'publication proof ' had my name as the author and was vastly different from the article that appeared in print, omitting the introduction by you and the critiques from Chassy et al.
Third, the comments solicited were solely from researchers who I would regard as pro-GM, or with connections to the GM industry, who would likely be hostile to my work. Why were no comments solicited from scientists that have concerns about GMOs [genetically modified organisms]? The process and article were therefore not objective. Many independent scientists were unhappy with the format and their understanding of the commissioning process, and indeed sent me letters stating so.
And fourth, on the proof, many of my references in the original draft had also been removed. In the final published article, the comments of the pro-GM group included many references, potentially distorting the perception of my work as inferior and unsupported by the literature in comparison to the critiques.
I now turn to the critical comments concerning the publication of my research.
Chassy et al. ask if I "had external funding, why are we not told who provided such significant funding?" I could easily have provided this information, if it had been requested of me-but it wasn't. To clarify, I started experiments as an addition to my existing work and then included them as part of my regular research. Because I couldn't find evidence in the scientific literature of the effect of GMOs on the behavior of animals and their offspring, I decided to begin my own experiments. I also planned to try to use special GMOs to improve memory and learning in rats and for treating animals with diseases (such as epilepsy, Parkinson's disease and others). For my investigations, I used material and equipment at my institute, my own salary and a small amount of personal funds.
They also criticize me for failing to publish my work in the peer-reviewed literature and for widely publicizing my work at various congresses, meetings, press conferences and on the internet without providing sufficient experimental support for my claims. I would respond that I have already sent papers into peer-reviewed journals (one paper was submitted a year ago). And what they fail to acknowledge is the difficulty that I have encountered in publishing this work in the peer-reviewed literature-perhaps reflecting the reluctance of the predominantly industry-funded agbiotech community to condone the publication of studies that detail negative effects of GMOs. I am not against GMOs, but wish to promote more safe and effective approaches as much as I can.
When I started these experiments, I didn't expect that the work would attract so much interest. I only thought that scientists would repeat my experiments and confirm or refute my results. The wide interest in my work has not been confined only to investigations of the safety of GMOs, but has extended also to its implications for DNA and gene transfer, ecology and so on. I never sought out journalists. Every attack on me and my work by those allied to the biotech industry or by members of the media has served to create more interest from journalists, scientists, physicians and ecologists. After Nature
Biotechnology published the criticism of my work, I have received even more requests to give interviews and invitations to participate at different conferences and meetings.
I would add that I concur with Chassy et al. in that "science needs to be repeated and to stand the test of time." Most peer-reviewed articles containing evidence of negative effects of GMOs have been criticized and suppressed in much the same way as my own research. I feel this is because there is pressure to dismiss such studies because a huge amount of money has been invested in GMOs. All I have tried to do is to provide evidence of a potential problem with the safety of GM soy.
In 2005, I was concerned when I found the adverse effects of GM soy on rats and their offspring, particularly as the soy I used (Roundup Ready line 40.3.2) is widely eaten by people. I therefore appealed to the international scientific community to repeat my experiments with this GM soy and to extend such studies of other GM plants. In the ensuing 2 years, nobody has repeated this research completely, even though these experiments are easily repeated. However, I am not alone in identifying the adverse health and safety effects of GM products. The scientific literature also details the adverse effects of GM crops on insects [12] [13] [14] and mammals [7] [8] [9] [15] [16] [17] , as well as the presence of foreign DNA in the cells of adult animals and their offspring that have been fed a GMO diet 11, [18] [19] [20] [21] [22] [23] . Russian researchers performed similar experiments with protein-isolate of GM soy (RR, 40.3.2), showing negative influence of it on mice offspring 24 . I agree with those scientists of the opinion that these adverse effects could be imperfections in gene transformation methods [25] [26] [27] . I believe that it is possible to improve these methods, to make them absolutely safe for humans and the environment. Consequently, the adverse effects of GMOs demonstrated in my experiments deserve further investigation. Experiments like mine can only help to inform the biotech community of possible problems with their products that they may not be aware of so solutions can be found. In this context, I would be very grateful to receive samples of transgenic products from companies or other laboratories around the world for my ongoing investigations using rats. This miserable business has distinct echoes of the sinister happenings of 2002, when your sister publication Nature published a peer-reviewed paper by Quist and Chapela 1 on GM-maize contamination, and then 'retracted' it, following sustained and intense pressure from the GM industry and from parts of the research community working on transgenic plants. That was an unprecedented and thoroughly distasteful episode that did immense damage to the journal's good name 2 . Afterwards, Philip Campbell, the editor, sought to justify his action on the grounds of a "technical oversight" by the journal that led to the "mistaken" publication of a "flawed" paper 3 . Now, this paper is heavily cited in the scholarly literature and its influence-and not just the matter of transgenes and Mexican maize landraces-have been considerable 4 .
Irina V. Ermakova
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In the case of your September Feature, it is possible to identify (if one wishes to be charitable) a whole series of "technical oversights" which led you to publish an article authored by you and which would not have been out of place in the cheapest tabloid newspaper. I now ask you the following questions:
First, was it through a technical oversight that you allowed four of the best-known apologists for the GM industry to have free space in the pages of Nature Biotechnology for a premeditated attack on Ermakova, whose findings they happened to find distasteful?
Second, was it through a technical oversight that you connived with them to induce Ermakova to outline her findings in response to your questions, and then to publish their nonattributed responses? (I remind you that their comments were published as joint comments for which no particular person took responsibility and which were presumably not subject to a review process of any sort.)
Third, was it through a technical oversight that Ermakova was never told the names of the four men who were out to damage her reputation and was never shown their comments before publication?
Fourth, was it through a technical oversight that, according to the correspondence between you and Ermakova that she has shared with me, you clearly gave her the impression that this was to be 'her' article and then sent her a dummy proof (the only one she saw) which had her name on it as author?
This last point is possibly the most serious instance of editorial malpractice I have ever seen. I gather that you explain this away as a "mistake" in your office. I cannot accept that, and none of the scientists with whom I have
C O R R E S P O N D E N C E
